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♦NOTICES* 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The separator for rechargeable batteries which includes the polyolefine fibril and the fibril for 
adhesion by which hydrophilization processing was carried out, and is characterized by coming to carry out 
multilayer wet paper milling. 

[Claim 2] The separator for rechargeable batteries according to claim 1 characterized by the polyolefine 
fibrils by which hydrophilization processing was carried out being two or more kinds of polypropylene 
fibrils from which a size differs. 

[Claim 3] The separator for rechargeable batteries according to claim 2 characterized by the specific surface 
area of at least one kind of polypropylene fibril having a value more than 1 .5m2/g among two or more kinds 
of polypropylene fibrils from which a size differs. 

[Claim 4] The separator for rechargeable batteries according to claim 1 characterized by hydrophilization 
processing being non-contact sulfonation mode of processing. 

[Claim 5] It is the separator for rechargeable batteries according to claim 2 with which the fiber of a 0.5- 
denier or more a less than 5-denier size is 80% or less, and at least one kind of two or more kinds of 
polyolefine fiber from which a size differs is characterized by the remaining class being a size 5 deniers or 
more. 

[Claim 6] The separator for rechargeable batteries according to claim 1 characterized by being the sheath- 
core structure bicomponent fiber with which the fibril for adhesion uses polypropylene as the heart, and uses 
polyethylene as a sheath. 

[Claim 7] The separator for rechargeable batteries according to claim 6 with which a polyethylene resin part 
is characterized by being the polyethylene fiber which has whenever [ sulfonation / less than 50% of ] by 
cross-sectional-area conversion among the sheath-core structure bicomponent fibers for adhesion. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

SSd of the Invention] This invention relates to the separator for rechargeable batteries suitable for for 
example, nickel hydrogen rechargeable batteries. 

[0002] . r.u D • Arti Although a cell generally uses a positive electrode, a negative electrode, and 

a rechargeable battery discharges ^^j^^^£^ lyte and a solid electrolyte and a 
[0003] It divides roughly into an electrolyte and *ere are a ! >\ lkaline u id electrolyte, 

liquid electrolyte is further divided roughly into an acid liquid ^TdUute-sulfuric-acid 
The lead rechargeable battery used for the cell int ° m 

electrolyte is typical, and the cell ^<*« S^SofSi l£di rechargeable battery, the 

alkali primary cell and an alkali rechargeable ba ^^."?^J , ^ llidcd hydoride battery, etc. are 
nickel-cadmium battery, the nickel ^^if^^^^f 1 ^^^ is usually used for the 
known. The caustic potash water solution of 20 - 40 A of the > weight o historically used for 

alkaline electrolytic solution in many cases. Many, vkm ^^^ 8 J^ It is because the nylon 

hydrogen rechargeable battery. CP -o rfl tor is used for a nickel hydrogen rechargeable 

[0004] However, when a nylon nonwoven fabric eparator f «JJJ^ ™ * J iniemal sh0 rt circuit 
Uttery as development progressed, un-arranging [ ^^.^^Sta because chemical 
increases on a cell / many ] came to be seen. It was solved that ti^ cause is be cans 

decomposition / degradation arises inside a »y^J^ ™* ^ ^gaTwWch occurs^y charge and 

they promote the self-discharge of a cell by contac t ng ^^'Xn a nylon nonwoven fabric is used 
discharge, and the positive ^X^cZtZ^" comes * tefm^ved about application of the 

Separator of the polyolefme system quality of the 

[0005] However, the polyolefme nonwoven '^"J^Sg^^SLm is not enough. In order 
has strong hydrophobicity, and the ^^^^^^^P^^ to a nonWOVen feWc - 
to solve this problem, it is necessary to P^ 0 ™^*™ etc . in the past as an easy example, a 

[0006] Although surface treatment may be ^^"SX^eness of the electrolytic solution, 

8/8/2006 
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r u • „„~,_„t Mr these shall demonstrate useful efficacy, and it goes over 
pulp, the fiber for nonwoven ^^^^^S^^vdiSiUc polyolefine material which gave the 
them in many fields, and they are put in practical ^^SS SSke multi-branching fiber, 
hydrophilic property according to sulfonate ha ?^ !g^^£ P w „ ^ tended to collapse, and 
[0007] However, the released sulfonation pulp-like ^J-^^^™?^,^^^ gi ve n with much 
had the fault grinding-ized easily For example, it ^^^^^JS^SLg using 
trouble at the desiccation process for ^^^^^^^^.^ process, and 
sulfonation pulp-like multi-branching fiber tending to collapse upwaras PP *f of 

removing the moisture immediately after paper making ^^^^S^^J«oo^ and the reason 
pulp-like multi-branching fiber loses ^^.^^^/^^Lw up! Sulfonation 
is presumed for the hydrophobic side of the polyolefine which is a basic d ^ ulfiiric acid or 
processing is carried out by generally a SSS^w«fcl in itself and 

r P «^an«^^ 

** on the occasion of hydrophilization processing of sulfonation etc. 

&*> to be Solved by the Invention] £ 
polypropylene is excellent in chemical resistance generally it traced that the cause of 

sep^ator used for a cell must be a hydrophihc P~P«^ J^^fiSnSSS fi5 was in the 
property degradation of the above-mention^ fiber 
fundamental property of pulp-like multi-branching fiber itselx "rax is 1 puip _ example, in 

repeats detailed organization fission by receiving a phys.cal «^^^J™^^^«£ 
the case of polyethylene P^*^-^ It appears also in the 

crystal, it is divided by the P^motes fragmentation of 

sk^^ stLgth falls and 

chemical preparation approach in processing. The S^J^SS k?S oxidizing atmosphere under 

the oleum, sulfur tnoxide, etc. are used. „„„„,_ fabric manufactured with dry 

[0012] Predetermined cames out time amount .turners on o f ^ mnwff "^Sta^of the polyolefine 
type or we, into me above-menttoned cheuncal , ^^aXnStcutfed many case, 
ingredient for battery separators ^ atetopSature concentrated sulfuric acid is 

^itsrdtt,^ 

X fi- system nonwoven fabric which carried on, oleum mixed solurion 

5»M] [Furihermore the '"^JSt^S^"^-.^.,, 
5% sulfitnc acid / 95% to JP 8-236094,A^Oomg oacK P high-concentration sulfunc-acid 

. . .. 8/8/2006 
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macromoleculeisve^^ 

r00151 The sample after wet paper mi ]^ n g^l^/ h ^ came ent angled firmly. Therefore, the specific 

Se fibril before becoming a final product .n "^__^££J is not nsed for it, it aims at offer of 

^Sarnon-contacfsuifonation processing, poss.ble. 

[SforSoWing*^^^ 

^^^^ 

of processing. , . . , ... fo _ at least on e kind of two or more kinds of polyolefine 

mm 91 As for the remaining class, it is desirable tor at leasi oi s heath-core structure 

Eom which said size differs to be the y 1 ^^^ J^Sier size is 80% or less, it is a size 

, u^+^^o ic made 



rechargeable batteries is made. 
"5 comes'to carry out ^^"^vtonWi.afion processing was carried ou. are two or more 

jSSiSSU. a. leas, one Kind of two »^^fj*I^X^Z^^ 
Kl« ofa 0 5-denier or more a less than 5-demer srze » 80 /4_ or ^ess_ l n fcr a(Jhesion uses 

I^to or more, and i, is the sheath-core = ™^«te^for a polye.hy.ene resin par. ,0 
polypropylene as .he heart, *~g£Z££2Z J \L than 50% of ] by cross-secuonaLarea 

^I^^^^S^^t^^ — ^ mre 

?00241 This invention adopts non-contact f <2™J"™£_^ builds in organization fission nature 

"is enable?. The polyolrf j« b ™ c ™>d ou.differ, and the fibril for 

or more kinds of sizes by whtch h >*°^SgSSJried ou. is prepared, and th.s is used as a 
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specific surface area of a sample. « » 8 

processing sufficient at a loose su fonahon ^ chon is P°^* ; of ^ers is loose by 
specific surface area. Therefore although non-^nt^ 

enlarging specific surface area of a processed ^enal aimougn ™ n ssing certainly. 
Procif sing, it can be said to be the VP^^^^^JS^ processing of the polyolefine 

555 Xever, since a chemical ^^^j££££ j^fflSU 
mentioned contact sulfonation processing to adjus ^ d caustic otash wa ter solution 

out the sample which got wet from ™S«S. it is necessary to repeat rinsing further 

being small. ^ fc . . nr .^oiefine wet paper-milling paper which were 

[0029] That is, the polyolefine nonwoven fabn o ^^^floose sulfonation processing, but 
processed in the shape of a sheet cannot P^f^^SCdon processing has been performed on 
strong sulfonation processing is needed. Ther ef ore intact sultona p ng ^ 

Polyolefine wet paper-milling papers boked a in the shape of a 
polypropylene. The specific surface area of the ^^JJ^ 2 _ 0 gm j 2/g on i y in the measurement result 
LSor polyolefine wet paper-milling -^^^^JJ^ about [ 1.5m ] 2/g, loose 
by the BET adsorption method. However f specific ^ ^ purpose 
sulfonation processing like non-contact ^J^SS^Sg as sulfonation processing without 
[0030] Artificers came to devise 1 > ao f m f^^^^L^ sulfonation processing makes it 

generation of heat in view of many ^"^^St «Sxed ** about t not being acc T Pam f * Y 
me advantage for there to be also very little alkali reage^requi _ ^ tQ end 

area of the onee done final product, and I to ■ expand^ fas a fma , duct> md flbri , had the 

processing was suitable for it. fiKril used for wet paper milling was suitable for wet 

[£o33] The chemical with which i the polypropylene ^^^J^,, fiber becoming entangled are 
paper milling on the fiber front face is given It is ^^emu^wm p jf ft & 

water and a chemical which is easy to get used and ™««™^ md a i ater . b reak adjustment chemical 
more nearly actual wet paper-milling P^^ 8 ^ eonTequently the detailed crack and detailed 
will be added. These chemicals are P^^^J^ entangled for fiber through a reagent, an 
gash on fibril are repaired, and when a ^^*£^g, artificers removed these grant chemicals 
apparent specific surface area is reduced. By gating was ni g, ^ follows differs 

and prepared the polypropylene fiber ? to wW « of „>„ invention are a 0.5-den ier size and 

[0034] In addition, the polypropylene fibrils used tor me , ex p d . a water et me thod. A 

1 die length. The above-mentioned pressurized 2 [ 100kg / £ mm from 

water jet method is a method whic ' £™ f^me streaming the crack into fiber in 
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defecated ft. front face of ^^^^^"^v^'^SST 5 
to sever in the die-length direction, i.e., for fiber to become short. 

iSp>e] The varioos indexes osed for below in the «"^^___^& «tuc potash 

[ of 1 5trttn width of face ] a tape after 1 0 minutes per mm l immersed in 30% caustic 

[0037, (2) Display it as ^"W^ XtoSu.^utog"his on the slant face of 45 

de^sTe^ 

sample or the paper-making sample with the BET ^adsorphon f _ sulfonattd part by 

[0039] (4) Whenever [ sulfonauon ] ts *e ™c ™>« ™*^^ f he sultonattd propylene 

can be clearly distinguished from other parts. -vamnle 1 is a characteristic value at 

polypropylene fibril of 0.2m2/g. in an example 2, the specific svu 

minutes in 25 minutes in 10 minutes. The result was summarized in Table 1 . 
[0041] 



J **«» *«iW3 I £K6fl4 I *«6*J5 I ^«S«6 


*+« *U-/ptUvBa««l (0. 5f- 


5mn 


iSSJ 




0 


5 


1 0 


25 


40 


60 


Cm ! / 

g) 


0. 2 


0. 8 


1. 5 


2. 2 


4. 2 


6. 8 



[0042] in addition, the ion resistance ^i^^^^^^S^^^Sl 
The sample after washing was dried under the ■*^"___'_!_^_ * : mSing, Table 1 
specific surface area by the BET adsorptton m ^ n ^™^taf floor to fS time becomes long. It 
T ^S^"£brXtt- cause whose specific-surfaca- 

[0043] Next, artificers expenmented in sulfonation. First, he sample ^tion u ^ 
the sulfuric-acid mixed solution of 10% « was 



me sulfuric-acid mixed solution ot 1U% ot oieums -"£^"££5^ Temperature was 
an example of a comparison, and contact ^J^~J^S^|^£ filtered the caustic potash 
performed at the room temperature. This was taken out i £ "J^r™^ me single fiber was 

water solution washed for 15 ^^^^f^^^^^^^cc^^ in the 12" 
observed with the metaloscope and the infrared-spectrum ^f^^eSf whenever [ sulfonat 

degree C ^^Xc'S^^ *™ tSL * to 95% o) the cro* 
&ty h ar^ 



example of a comparison. weieht of about 500g oleums and 65 % of the 
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K„„t i nna «amole fiber was put on it, and the upper part 
the upper part distant from on the ^^^^^S^»A solution was heated at 60 
of a beaker was covered with the watch glass. Then, of **** time amount and sulfonate was 

decrees C, and the sample was made mto ****• The ett ^ tiv ™ s me fiber fron t face seemed to have 
_S»i to the beginning. In for [ %^2$S£*«* [ all sulfonation / that is 

sulfonated uniformly, but most hydroph he properi ^J™ ™ The handmade paper-milling trial by this 
seen with the fiber cross ^n ^st^ ^ was accepted, although the fiber front face was 

polypropylene fiber was omitted. The h y dK ^,^^S!i The tensile strength of wet paper making 
uniforrnly sulfonated when **** time amoun t ^ for 2 mmu^ J£e ^ 
which carried out handmade paper milling by this V^W^^ sulfonation , which is seen with the 
sucking height of 38mm / [ 3 2kg ^^tlf^Z,^ for 5 minutes, the fiber front face was 
fiber cross section ] was 0.2% - .8%. ™£ n ™ maki which carri ed out handmade paper milling 
sulfonated completely. The tensile sttengdi oW pija ™™"cteng hei ^ t of 48 mm / [ 3.5kg / 15mm, and ] 
by this polypropylene fiber was ^f^tsZ "! he fibt cLs Sction ] was about 2% to 5%. 
30 seconds. Whenever [ sulfonation / which is seen wiui ^ jg for 1Q 

Whenever [ sulfonation / which is seen with ^^^^^^ [ sulfonation / which is seen 
minutes ] was 1 0% - 2 5 o/ 0 , when heating time was ^££^5 accepted a little in fibril Wet paper 

^aS^^ 

mentioned wet paper making which ^^SwSSS of f sample, and the consistency of the 
conditions of fibril are greatly influenced by ™ J^^Suticm That is, the consistency of a liquefied 
sulfuric anhydride which starts ^ ^^tZa^SS^ stale is small though natural 
oleum is large, and me consistency ^^^^tod sulfuric acid absorb a sulfuric anhydnde, a 

^cttr^ 

0046] In air, this sulfuric anhydride serves > as ^^^^M consistency of the sulfuric 
However, a consistency is remarkab y lower ™te smoke is sulfonated immediately 

^r s i^ d 

— formed int0 foU sealins 1 is govemed 

by only the temperature of a sulfuric-acic md 90 o /o of concentrated sulfuric acid artificers 
[0047] In the case of the mixed solution of 1/ ofol^ ana ion could be obta ined [ in the 

checked that white smoke consiste ncy < sufficient^ ^8 to ^ 3 f 

pdSyline fibrils from which the above-menttoned _st» ^ffa* ing conditions, 30%, artificers 

From the above-mentioned result as ™:^J__?__3 the processing time for the olenm 

sulfonated various samples is shown in Table 2. 

[0049] 

[Table 2] 
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^ji-ZoKiyviHIMBi (0. 5t=--;K 5mm5S) 




(m« /g) 


0. 2 


0. 8 


1. 5 


2. 2 


4. 2 


6. 8 


(kg («) 


5 


6 


1 8 


2 2 


2 8 


43 


(kg/15«ni) 


3. 2 


3. 2 


3. 0 


2. 24 


1. 85 


1. 23 


(mm) 


20 


26 


48 


52 


58 


60 




180 


242 


380 


520 


698 


7 50 



m^Tln anShydrogen rechargeable battery, it is important for the field of the separator which touches 

electromotive reaction ] desirable that it is moist. Theretore,^ ™ ^is of a hydrogen storing metal 

hydrogen rechargeable battery was ^^^^^^S^^c fibril turns into a nickel 
separator side which consists of less than ^J^-S dc^wmot^p JPJ* ^ ^ sQ 

positive-electrode side from the polypropylene fibnl ot a size 5 aeniers or more dg . 
Sat a negative-electrode side may be ^Tta ™£ ^J^SSISS: and ] 

[0055] 
[Table 3] 
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n r^rh 

u • o o u 

V-/ *4 S J ✓ W t 


*EU -fu fcf U > 

rj> ^ ^ U fc^ ^ 






40 


60 


135 




60 


40 


143 




80 


20 


165 




100 


0 


100 



mosfil Cell caoacitv set to 100 capacity of the cell which consisted of separators whose less than 5-denier 

made of 100%, and carried out the comparison ^nonce^A nickel 
posite electrode is a pastemold nickel oxide electrode used for a nicke -ccadommm battery and a 
negative electrode is a hydrogen storing metal alloy which consists of alloys of nickel and a rare earth metal. 

[0057] From Table 3, at least one of the polyolefine fiber from which the size ^J^^^v md 
nvention differs consists of polypropylene fibril of a size (0.5 demers or more and less than 5 demers), ana 
Sop^en^bril of * size's demers or more, and the separator of this invention ^J^g", 
for Ae former percentage to be 80% or less at least. The hydrophilization processing to th s =parator of this 
nvention avoided contact sulfonation processing from the above-mentioned reason and has V^onncd^n- 
SSctLfonation processing. Whenever [ 6 kinds of specific-surface-area values / of paper making 7 and 

not performed non-contact sulfonation processing. The result was summarized in Table 4 as an example 1 8 

from the example 13. 

[0058] 





cik«i i ate*te«»i i A&mm i s^mm 1 wm 1 7 












(m» /g) 


0. 1 


0. 2 


0. 2 


0. 3 


0. 4 


0. 5 


4bK (%) 


0. 8 


0. 8 


0. 8 


0. 9 


0. 9 


0. 9 



r00591 The numeric value shown in Table 4 is a characteristic value of handmade sample paper making 
which mmed Zer using the polypropylene fibril which increased specific surface area by water jet 
proctsTng oefoTehand Even ff the fibril which enlarged specific surface area beforehand is used for -Table 
?U snows that specific surface area contracts at a paper-milling process. The effectiveness of contact 
sulfonation processing is put up for Table 5. 
[0060] 





**Mi9 m.mmw mmm2i femm 






tf.i)7u}H>>Wimm (0. 5-r--*> 5mm 




(m* /g) 


0. 1 


0. 2 


0. 2 


0. 3 


0. 4 


0. 4 


•fbK <K) 


38 


56 


65 


62 


66 


5 7 
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the polypropylene fiber which is the heart. Although the rate of the sheath-core bicomponent fiber for 
adhesion used is influenced by the tensile strength required of a product, little way of the amount of the 
sheath-core bicomponent fiber for adhesives is desirable for the hydrophilic ability which is an original 
property as a separator, or solution retention ability. 

[0062] Artificers sulfonated the polyethylene resin section of the sheath-core bicomponent fiber for 
adhesion with the non-contact sulfonation approach controlled strictly, and they improved whenever 
[ sulfonation / of the whole separator ], without reducing tensile strength, and it succeeded in improving 
sucking height and solution retention ability further. The processing time [ in / for lOOg polypropylene fibril 
(0.5 deniers, 5mm die length) / non-contact sulfonation processing experiment conditions ] was sulfonated 
in 10 minutes. Many properties of the separator for cells by this invention at the time of next changing the 
processing time [ in / for a coworker's sheath-core bicomponent fiber / non-contact sulfonation processing 
experiment conditions ] for 0 minute (unsettled), for 5 minutes, in 10 minutes, in 15 minutes, in 20 minutes, 
and in 30 minutes were summarized in Table 6. 
[0063] 





mmm25 mmm26 


mmmn m&mi nmmz n.mmw 




^';^Pfcri/>ii«eai (o. 5-t--vk i 


15% 


mma>mm 
(#) 


0 


5 


1 0 


1 5 


20 


30 




5 


2 1 


34 


50 


60 


85 


(kg/15mm) 


3. 2 


3. 2 


3. 0 


2. 24 


1. 85 


1. 23 


(mm) 


2 0 


26 


4 8 


5 2 


58 


6 0 




180 


242 


380 


520 


698 


7 5 0 



[0064] From Table 6, when sulfonation of the polyethylene fiber of the sheath-core bicomponent fibers was 
50% or less, the fall of the tensile strength after paper making was small, and checked that it was in the 
tolerance of a property to the separator by deterioration of a polyethylene fiber front face. 
[0065] 

[Effect of the Invention] In loose sulfonation processing, the polyolefine nonwoven fabric or polyolefine 
wet paper-milling paper which were processed in the shape of [ conventional ] a sheet cannot give a 
hydrophilic property, but strong sulfonation processing is needed. Therefore, contact sulfonation processing 
has been performed on polyolefine wet paper-milling papers looked at by the past example, such as 
polyethylene and polypropylene. The specific surface area of the polyolefine nonwoven fabric processed in 
the shape of a sheet or polyolefine wet paper-milling paper is about [ about 0.2-0.8m ] 2/g only in the 
measurement result by the BET adsorption method. 

[0066] However, like this invention, if it is made to carry out hydrophilization processing of polyolefine 
fibril and the fibril for adhesion, and specific surface area becomes large to about [ 1.5m ] 2/g, loose 
sulfonation processing like non-contact sulfonation processing can also fully attain the purpose. 
[0067] Paper making is chiefly immersed in mixed liquor with a sulfuric acid or an oleum directly, namely, 
the conventional sulfonation method was contact sulfonation mode of processing. This method had the large 
sulfonation force and the place which can also sulfonate any polyolefin resin fiber and workpieces 
comparatively easily was the description. However, control of whenever [ sulfonation ] was difficult. 
[0068] This invention made it possible to perform loose hydrophilization processing controlled by 
performing non-contact sulfonation processing in the front face of polyolefine fibril, and the front face of 
the fibril for adhesion in paper making which milled paper by polyolefine fibril and the fibril for adhesion. 
Non-contact sulfonation processing also has little consumption energy, after treatment is also easy, and the 
sulfuric anhydride moreover formed into white smoke is led into another concentrated-sulfuric-acid solution 
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for recovery which adjoined from the sealing-ized reaction container, is absorbed there, and can be reused as 
a thin oleum. 

[Translation done.] 
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